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where q)(t) is a process which gives reflection effect of X( t )  at OD. This type of 
equation is considered as a mult i -dimensional  analogue of the Skorohod equation 
for the one-dimensional  reflecting Brownian motion first discussed by Skorohod. 
Mult i -dimensional  Skorohod's tochastic differential equations were discussed by 
Tanaka [Hiroshima Math. J. (1979)] for a convex domain D and Lions and Sznitman 
[Comm. Pure Appl. Math. (1984)] for a general domain D satisfying certairi 
conditions. In this report we show that some of their condit ions on D can be 
removed to obtain the existence and uniqueness of solutions. As an appl ication we 
can construct the motion of mutual ly n (<~)  reflecting Brownian balls in R ~t. 
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Tanaka formulae for stochastic systems in 1-dimensional space and their applica- 
tions can be found in [1], [2] and [3]. Here we first set up a Tanaka formula for a 
stochastic system in n-dimensional  space (with jumps). Then we prove an existence 
theorem for a weak solution for such systems with discontinuous unbounded 
diffusion coefficients and unbounded rift coefficients, which implies [4], [5] and 
[6]. Furthermore, we discuss the existence of a strong solution for such a system 
in n-dimensional  space. Without he continuity assumption and monotone condit ion 
for the coefficients we only assume that they are jointly measurable and satisfy some 
growth condit ion (which can be even greater than linear growth). Then we derive 
the existence theorem of a pathwise unique strong solution for such a multi- 
d imensional  stochastic system with a non-degenerate diffusion coefficient. Based on 
all the results above the existence of a strong solution for a degenerate stochastic 
system is also obtained. Finally, it is applied to get the existence of a pathwise 
optimal Bang-Bang control for such a stochastic system which has non-degenerate 
diffusion coefficients. These results seem to be new. 
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